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SEQUENCE LISTING 

<110> Clive Wood 

Gordon Freeman 

<120> PD-1, A Receptor For B7-4, and Uses Therefor 

<130> GNN-004B 

<140> 09/645,069 
<141> 2000-08-23 

<150> 60/150,390 
<151> 1999-8-23 

<150> 60/164,897 
<151> 1999-11-10 

M <160> 23 

Q <170> Patentln Ver. 2.0 

m <2io> i 

s{j <211> 968 

lY <212> DNA 

<213> Homo sapiens 

Is? 5 

^ <220> 

□ <221> CDS 

fy <222> (59) . . (793) 

□ 

fJl <400> 1 

r*\ gcttcccgag gctccgcacc agccgcgctt ctgtccgcct gcagggcatt ccagaaag 58 



Hi 



atg agg ata ttt get gtc ttt ata ttc atg acc tac tgg cat ttg ctg 106 

Met Arg lie Phe Ala Val Phe lie Phe Met Thr Tyr Trp His Leu Leu 

15 10 15 

aac gca ttt act gtc acg gtt ccc aag gac eta tat gtg gta gag tat 154 

Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr 
20 25 30 

ggt age aat atg aca att gaa tgc aaa ttc cca gta gaa aaa caa tta 202 

Gly Ser Asn Met Thr lie Glu Cys Lys Phe Pro Val Glu Lys Gin Leu 
35 40 45 

gac ctg get gca eta att gtc tat tgg gaa atg gag gat aag aac att 250 

Asp Leu Ala Ala Leu lie Val Tyr Trp Glu Met Glu Asp Lys Asn lie 
50 55 60 

att caa ttt gtg cat gga gag gaa gac ctg aag gtt cag cat agt age 298 

lie Gin Phe Val His Gly Glu Glu Asp Leu Lys Val Gin His Ser Ser 

65 70 75 80 

tac aga cag agg gee egg ctg ttg aag gac cag etc tec ctg gga aat 34 6 

Tyr Arg Gin Arg Ala Arg Leu Leu Lys Asp Gin Leu Ser Leu Gly Asn 

85 90 95 



get gca ctt cag ate aca gat gtg aaa ttg cag gat gca ggg gtg tac 
Ala Ala Leu Gin lie Thr Asp Val Lys Leu Gin Asp Ala Gly Val Tyr 
100 105 110 



394 
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cgc tgc atg ate age tat ggt ggt gec gac tac -aag cga att act gtg 4 42 
Arg Cys Met lie Ser Tyr Gly Gly Ala Asp Tyr Lys Arg lie Thr Val 
115 ^ 120 ~ ~ J 125 

aaa gtc aat gec cca tac aac aaa ate aac caa aga att ttg gtt gtg 4 90 
Lys Val Asn Ala Pro Tyr Asn Lys lie Asn Gin Arg lie Leu Val Val 
130 135 140 

gat cca gtc ace tct gaa cat gaa ctg aca tgt cag get gag ggc tac 538 
Asp Pro Val Thr Ser Glu His Glu Leu Thr Cys Gin Ala Glu Gly Tyr 
145 150 155 160 

ccc aag gec gaa gtc ate tgg aca age agt gac cat caa gtc ctg agt 586 
Pro Lys Ala Glu Val lie Trp Thr Ser Ser Asp His Gin Val Leu Ser 
165 170 ' 175 

ggt aag acc acc acc acc aat tec aag aga gag gag aag ctt ttc aat 634 
Gly Lys Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn 
180 185 190 

, gtg acc age aca ctg aga ate aac aca aca act aat gag att ttc tac 682 
Val Thr Ser Thr Leu Arg lie Asn Thr Thr Thr Asn Glu lie Phe Tyr 
195 200 205 

tgc act ttt agg aga tta gat cct gag gaa aac cat aca get gaa ttg 730 
Cys Thr Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu 
210 215 220 

gtc ate cca ggt aat att ctg aat gtg tec att aaa ata tgt eta aca 778 
Val lie Pro Gly Asn lie Leu Asn Val Ser lie Lys lie Cys Leu Thr 
225 230 235 240 

ctg tec cct age acc tagcatgatg tctgcctatc atagtcattc agtgattgtt 833 
Leu Ser Pro Ser Thr 
245 

gaataaatga atgaatgaat aacactatgt ttacaaaata tatcctaatt cctcacctcc 893 

attcatccaa accatattgt tacttaataa acattcagca gatatttatg gaataaaaaa 953 

aaaaaaaaaa aaaaa 968 



<210> 2 
<211> 245 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg He Phe Ala Val Phe He 
1 5 

Asn Ala Phe Thr Val Thr Val Pro 
20 

Gly Ser Asn Met Thr He Glu Cys 
35 40 



Phe Met Thr Tyr Trp His Leu Leu 
10 ' 15 

Lys Asp Leu Tyr Val Val Glu Tyr 
25 30 

Lys Phe Pro Val Glu Lys Gin Leu 
45 



Asp Leu Ala Ala Leu He Val Tyr Trp Glu Met Glu Asp Lys Asn He 
50 55 60 



Serial No. 09/645,069 



-3 - 



Attorney 



He Gin Phe Val His Gly Glu Glu Asp Leu Lys Val Gin His Ser Ser 
65 70 75 80 

Tyr Arg Gin Arg Ala Arg Leu Leu Lys Asp Gin Leu Ser Leu Gly Asn 
8 5 90 95 

Ala Ala Leu Gin He Thr Asp Val Lys Leu Gin Asp Ala Gly Val Tyr 
100 105 110 

Arg Cys Met He Ser Tyr Gly Gly Ala Asp Tyr Lys Arg He Thr Val 
115 120 125 

Lys Val Asn Ala Pro Tyr Asn Lys lie Asn Gin Arg He Leu Val Val 
130 ^ 135 140 

Asp Pro Val Thr Ser Glu His Glu Leu Thr Cys Gin Ala Glu Gly Tyr 
145 150 155 160 

Pro Lys Ala Glu Val He Trp Thr Ser Ser Asp His Gin Val Leu Ser 
165 170 175 

Gly Lys Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn 
180 185 190 

Val Thr Ser Thr Leu Arg He Asn Thr Thr Thr Asn Glu He Phe Tyr 
195 200 205 

Cys Thr Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu 
210 215 220 

Val He Pro Gly Asn He Leu Asn Val Ser He Lys He Cys Leu Thr 
225 ^ 230 235 240 



Leu Ser Pro Ser Thr 
245 



<210> 3 

<211> 1553 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (53) . . (922) 

<400> 3 

cgaggctccg caccagccgc gcttctgtcc gcctgcaggg cattccagaa ag atg agg 58 

Met Arg 
1 

ata ttt get gtc ttt ata ttc atg acc tac tgg cat ttg ctg aac gca 106 
He Phe Ala Val Phe He Phe Met Thr Tyr Trp His Leu Leu Asn Ala 
5 10 15 

ttt act gtc acg gtt ccc aag gac eta tat gtg gta gag tat ggt age 154 
Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser 
20 25 30 
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aat atg aca att gaa tgc aaa ttc cca gta gaa aaa caa tta gac ctg 202 
Asn Met Thr lie Glu Cys Lys Phe Pro Val Glu -Lys Gin Leu Asp Leu 
35 40 45 50 

get gca eta att gtc tat tgg gaa atg gag gat aag aac att att caa 250 
Ala Ala Leu lie Val Tyr Trp Glu Met Glu Asp Lys Asn lie lie Gin 
55 60 65 

ttt gtg cat gga gag gaa gac ctg aag gtt cag cat agt age tac aga 298 
Phe Val His Gly Glu Glu Asp Leu Lys Val Gin His Ser Ser Tyr Arg 
70 75 80 

cag agg gec egg ctg ttg aag gac cag etc tec ctg gga aat get gca 34 6 
Gin Arg Ala Arg Leu Leu Lys Asp Gin Leu Ser Leu Gly Asn Ala Ala 
85 90 95 

ctt cag ate aca gat gtg aaa ttg cag gat gca ggg gtg tac cgc tgc 394 
Leu Gin lie Thr Asp Val Lys Leu Gin Asp Ala Gly Val Tyr Arg Cys 
100 105 110 

atg ate age tat ggt ggt gee gac tac aag cga att act gtg aaa gtc 4 42 
Met lie Ser Tyr Gly Gly Ala Asp Tyr Lys Arg lie Thr Val Lys Val 
115 120 125 130 

aat gee cca tac aac aaa ate aac caa aga att ttg gtt gtg gat cca 490 
Asn Ala Pro Tyr Asn Lys lie Asn Gin Arg lie Leu Val Val Asp Pro 
135 140 145 

gtc ace tct gaa cat gaa ctg aca tgt cag get gag ggc tac ccc aag 538 
Val Thr Ser Glu His Glu Leu Thr Cys Gin Ala Glu Gly Tyr Pro Lys 
150 155 160 

gee gaa gtc ate tgg aca age agt gac cat caa gtc ctg agt ggt aag 586 
Ala Glu Val lie Trp Thr Ser Ser Asp His Gin Val Leu Ser Gly Lys 
165 170 175 

acc acc ace acc aat tec aag aga gag gag aag ctt ttc aat gtg ace 634 
Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn Val Thr 
180 185 190 

age aca ctg aga ate aac aca aca act aat gag att ttc tac tgc act 682 
Ser Thr Leu Arg lie Asn Thr Thr Thr Asn Glu lie Phe Tyr Cys Thr 
195 200 205 210 

ttt agg aga tta gat cct gag gaa aac cat aca get gaa ttg gtc ate 730 
Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val lie 
215 220 225 

cca gaa eta cct ctg gca cat cct cca aat gaa agg act cac ttg gta 778 
Pro Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr His Leu Val 
230 235 240 

att ctg gga gee ate tta tta tgc ctt ggt gta gca ctg aca ttc ate 826 
lie Leu Gly Ala lie Leu Leu Cys Leu Gly Val Ala Leu Thr Phe lie 
245 250 255 



ttc cgt tta aga aaa ggg aga atg atg gat gtg aaa aaa tgt ggc ate 
Phe Arg Leu Arg Lys Gly Arg Met Met Asp Val Lys Lys Cys Gly lie 
260 265 270 



874 



Serial No. 09/645,069 - 5 - Attorney f^t No. GNN-004B 

caa gat aca aac tea aag aag caa agt gat aca cat ttg gag gag acg 922 
Gin Asp Thr Asn Ser Lys Lys Gin Ser Asp Thr His Leu Glu Glu Thr 



275 


280 


285 




o o r\ 

2 90 




taatccagca 


ttggaacttc 


tgatcttcaa 


gcagggattc 


tcaacctgtg 


gtttaggggt 


982 


teategggge 


tqagcqtqac 


aagaggaagg 


aatgggcccg 


tgggatgcag 


gcaatgtggg 


104 2 


acttaaaagg 


cccaagcact 


gaaaatggaa 


cctggcgaaa 


gcagaggagg 


agaatgaaga 


1102 


aagatggagt 


caaacaggga 


gcctggaggg 

ZJ -7 ZJ Zs ZJ ZJ 


agaccttgat 


actttcaaat 


gectgagggg 


1162 


ctcatcgacg 


cctgtgacag 


ggagaaagga 


tacttctgaa 


caaggagect 


ccaagcaaat 


1222 


catccattgc 


tcatcctagg 


aagacgggtt 


gagaatccct 


aatttgaggg 


tcagttcctg 


1282 


cagaagtgee 


ctttgcctcc 


actcaatgcc 


tcaatttgtt 


ttctgcatga 


ctgagagtct 


1342 


cagtgttgga 


aegggacagt 


atttatgtat 


gagtttttcc 


tatttatttt 


gagtctgtga 


1402 


ggtcttcttg 


tcatgtgagt 


gtggttgtga 


atgatttctt 


ttgaagatat 


attgtagtag 


1462 


atgttacaat 


tttgtcgcca 


aactaaactt 


getgettaat 


gatttgetea 


catctagtaa 


1522 


aacatggagt 


atttgtaaaa 


aaaaaaaaaa 


a 






1553 



<210> 4 
<211> 290 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Arg lie Phe Ala Val Phe lie Phe Met Thr Tyr Trp His Leu Leu 
15 10 15 

Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr 
20 25 30 

Gly Ser Asn Met Thr lie Glu Cys Lys Phe Pro Val Glu Lys Gin Leu 
35 40 45 

Asp Leu Ala Ala Leu lie Val Tyr Trp Glu Met Glu Asp Lys Asn lie 
50 55 60 

lie Gin Phe Val His Gly Glu Glu Asp Leu Lys Val Gin His Ser Ser 
65 70 75 80 

Tyr Arg Gin Arg Ala Arg Leu Leu Lys Asp Gin Leu Ser Leu Gly Asn 
85 90 95 

Ala Ala Leu Gin lie Thr Asp Val Lys Leu Gin Asp Ala Gly Val Tyr 
100 105 110 

Arg Cys Met lie Ser Tyr Gly Gly Ala Asp Tyr Lys Arg lie Thr Val 
115 " 120 125 



Lys Val Asn Ala Pro Tyr Asn Lys lie Asn Gin Arg lie Leu Val Val 
130 ' 135 140 
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Asp Pro Val Thr Ser Glu His Glu Leu Thr Cys Gin Ala Glu Gly Tyr 
145 150 155 ' 160 

Pro Lys Ala Glu Val lie Trp Thr Ser Ser Asp His Gin Val Leu Ser 
165 170 175 

Gly Lys Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn 
180 185 190 

Val Thr Ser Thr Leu Arg lie Asn Thr Thr Thr Asn Glu lie Phe Tyr 
195 200 205 

Cys Thr Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu 
210 215 220 

Val lie Pro Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr His 
225 230 235 240 

Leu Val lie Leu Gly Ala lie Leu Leu Cys Leu Gly Val Ala Leu Thr 
245 250 255 

Zl Phe lie Phe Arg Leu Arg Lys Gly Arg Met Met Asp Val Lys Lys Cys 

r J 260 265 270 

ft! 

H Gly lie Gin Asp Thr Asn Ser Lys Lys Gin Ser Asp Thr His Leu Glu 

01 275 280 285 

fss$ Glu Thr 



290 



<210> 5 
Q <211> 24 



<212> DNA 

<213> Homo sapiens 
<400> 5 

cagctatggt ggtgccgact acaa 24 

<210> 6 
<211> 25 
<212> DNA 

<213> Homo sapiens 
<400> 6 

aggtgctagg ggacagtgtt agaca 25 



<210> 7 
<211> 24 
<212> DNA 

<213> Homo sapiens 



<400> 7 

cagctatggt ggtgccgact acaa 



24 
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<210> 8 

<211> 25 

<212> DNA 

<213> Homo sapiens 

<400> 8 

aggtgctagg ggacagtgtt agaca 25 

<210> 9 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<210> 10 
<211> 864 
<212> DNA 
<213> Homo 


sapiens 












<400> 10 
atgcagatcc 


cacaggcgcc 


ctggccagtc 


gtctgggcgg 


tgctacaact 


gggctggcgg 


60 


ccaggatggt 


tcttagactc 


cccagacagg 


ccctggaacc 


cccccacctt 


ctccccagcc 


120 


ctgctcgtgg 


tgaccgaagg 


ggacaacgcc 


accttcacct 


gcagcttctc 


caacacatcg 


180 


gagagcttcg 


tgctaaactg 


gtaccgcatg 


agccccagca 


accagacgga 


caagctggcc 


240 


gccttccccg 


aggaccgcag 


ccagcccggc 


caggactgcc 


gcttccgtgt 


cacacaactg 


300 


cccaacgggc 


gtgacttcca 


catgagcgtg 


gtcagggccc 


ggcgcaatga 


cagcggcacc 


360 


tacctctgtg 


gggccatctc 


cctggccccc 


aaggcgcaga 


tcaaagagag 


cctgcgggca 


420 


gagctcaggg 


tgacagagag 


aagggcagaa 


gtgcccacag 


cccaccccag 


cccctcaccc 


480 


aggtcagccg 


gccagttcca 


aaccctggtg 


gttggtgtcg 


tgggcggcct 


gctgggcagc 


540 


ctggtgctgc 


tagtctgggt 


cctggccgtc 


atctgctccc 


gggccgcacg 


agggacaata 


600 


ggagccaggc 


gcaccggcca 


gcccctgaag 


gaggacccct 


cagccgtgcc 


tgtgttctct 


660 


gtggactatg 


gggagctgga 


tttccagtgg 


cgagagaaga 


ccccggagcc 


ccccgtgccc 


720 


tgtgtccctg 


agcagacgga 


gtatgccacc 


attgtctttc 


ctagcggaat 


gggcacctca 


780 


tcccccgccc 


gcaggggctc 


agctgacggc 


cctcggagtg 


cccagccact 


gaggcctgag 


840 


gatggacact 


gctcttggcc 


cctc 








864 



<210> 11 

<211> 921 

<212> DNA 

<213> Homo sapiens 



<400> 9 
tcgcttgtag 



tcggcaccac 



cata 



24 
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<220> 

<221> CDS 

<222> (25) . . (888) 

<400> 11 

cactctggtg gggctgctcc aggc atg cag ate cca cag gcg ccc tgg cca 51 

Met Gin lie Pro Gin Ala Pro Trp Pro 
" 1 5 

gtc gtc tgg gcg gtg eta caa ctg ggc tgg egg cca gga tgg ttc tta 99 
Val Val Trp Ala Val Leu Gin Leu Gly Trp Arg Pro Gly Trp Phe Leu 
10 15 20 25 

gac tec cca gac agg ccc tgg aac ccc ccc acc ttc tec cca gee ctg 147 
Asp Ser Pro Asp Arg Pro Trp Asn Pro Pro Thr Phe Ser Pro Ala Leu 
30 35 40 

etc gtg gtg acc gaa ggg gac aac gee acc ttc acc tgc age ttc tec 195 
Leu Val Val Thr Glu Gly Asp Asn Ala Thr Phe Thr Cys Ser Phe Ser 
45 50 55 

aac aca teg gag age ttc gtg eta aac tgg tac cgc atg age ccc age 243 
Asn Thr Ser Glu Ser Phe Val Leu Asn Trp Tyr Arg Met Ser Pro Ser 
60 65 70 

aac cag acg gac aag ctg gee gee ttc ccc gag gac cgc age cag ccc 291 
Asn Gin Thr Asp Lys Leu Ala Ala Phe Pro Glu Asp Arg Ser Gin Pro 
75 * " 80 85 

ggc cag gac tgc cgc ttc cgt gtc aca caa ctg ccc aac ggg cgt gac 339 
Gly Gin Asp Cys Arg Phe Arg Val Thr Gin Leu Pro Asn Gly Arg Asp 
90 95 ~ 100 105 

ttc cac atg age gtg gtc agg gee egg cgc aat gac age ggc acc tac 387 
Phe His Met Ser Val Val Arg Ala Arg Arg Asn Asp Ser Gly Thr Tyr 
110 115 120 

etc tgt ggg gee ate tec ctg gee ccc aag gcg cag ate aaa gag age 435 
Leu Cys Gly Ala lie Ser Leu Ala Pro Lys Ala Gin lie Lys Glu Ser 
125 130 135 

ctg egg gca gag etc agg gtg aca gag aga agg gca gaa gtg ccc aca 483 
Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg Ala Glu Val Pro Thr 
140 145 150 

gee cac ccc age ccc tea ccc agg tea gee ggc cag ttc caa acc ctg 531 
Ala His Pro Ser Pro Ser Pro Arg Ser Ala Gly Gin Phe Gin Thr Leu 
155 160 165 

gtg gtt ggt gtc gtg ggc ggc ctg ctg ggc age ctg gtg ctg eta gtc 579 
Val Val Gly Val Val Gly Gly Leu Leu Gly Ser Leu Val Leu Leu Val 
170 175 180 185 

tgg gtc ctg gee gtc ate tgc tec egg gee gca cga ggg aca ata gga 627 
Trp Val Leu Ala Val lie Cys Ser Arg Ala Ala Arg Gly Thr lie Gly 
190 195 200 



gee agg cgc acc ggc cag ccc ctg aag gag gac ccc tea gee gtg cct 675 
Ala Arg Arg Thr Gly Gin Pro Leu Lys Glu Asp Pro Ser Ala Val Pro 
205 210 215 



"sf ■ 
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gtg ttc tct gtg gac tat ggg gag ctg gat ttc cag tgg cga gag aag 723 
Val Phe Ser Val Asp Tyr Gly Glu Leu Asp Phe "Gin Trp Arg Glu Lys 
220 225 230 

acc ccg gag ccc ccc gtg ccc tgt gtc cct gag cag acg gag tat gcc 771 
Thr Pro Glu Pro Pro Val Pro Cys Val Pro Glu Gin Thr Glu Tyr Ala 
235 240 245 

acc att gtc ttt cct age gga atg ggc acc tea tec ccc gcc cgc agg 819 
Thr lie Val Phe Pro Ser Gly Met Gly Thr Ser Ser Pro Ala Arg Arg 
250 255 260 265 

ggc tea get gac ggc cct egg agt gcc cag cca ctg agg cct gag gat 867 
Gly Ser Ala Asp Gly Pro Arg Ser Ala Gin Pro Leu Arg Pro Glu Asp 
270 275 280 

gga cac tgc tct tgg ccc etc tgaceggett ccttggccac cagtgttctg cag 921 
Gly His Cys Ser Trp Pro Leu 
285 

<210> 12 
<211> 288 
<212> PRT 

<213> Homo sapiens 
Ul <400> 12 

a Met Gin lie Pro Gin Ala Pro Trp Pro Val Val Trp Ala Val Leu Gin 

D 1 5 10 15 

fy 

Fl Leu Gly Trp Arg Pro Gly Trp Phe Leu Asp Ser Pro Asp Arg Pro Trp 

m 20 25 30 

jj- Asn Pro Pro Thr Phe Ser Pro Ala Leu Leu Val Val Thr Glu Gly Asp 

35 4 0 4 5 

Asn Ala Thr Phe Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val 
50 55 60 

Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn Gin Thr Asp Lys Leu Ala 
65 70 75 " 80 

Ala Phe Pro Glu Asp Arg Ser Gin Pro Gly Gin Asp Cys Arg Phe Arg 
8 5 90 95 

Val Thr Gin Leu Pro Asn Gly Arg Asp Phe His Met Ser Val Val Arg 
100 105 110 

Ala Arg Arg Asn Asp Ser Gly Thr Tyr Leu Cys Gly Ala lie Ser Leu 
115 120 125 

Ala Pro Lys Ala Gin lie Lys Glu Ser Leu Arg Ala Glu Leu Arg Val 
130 135 140 

Thr Glu Arg Arg Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro 
145 150 155 160 

Arg Ser Ala Gly Gin Phe Gin Thr Leu Val Val Gly Val Val Gly Gly 
165 170 " 175 

Leu Leu Gly Ser Leu Val Leu Leu Val Trp Val Leu Ala Val lie Cys 
180 185 190 



Serial No. 09/645,069 



- 10 - Attorney -^Bet No. GNN-004B 



Ser Arg Ala Ala 
195 

Leu Lys Glu Asp 
210 

Glu Leu Asp Phe 
225 

Cys Val Pro Glu 



Met Gly Thr Ser 
260 

Ser Ala Gin Pro 
275 



Arg Gly Thr lie 
200 

Pro Ser Ala Val 
215 

Gin Trp Arg Glu 
230 

Gin Thr Glu Tyr 
245 

Ser Pro Ala Arg 



Leu Arg Pro Glu 
280 



Gly Ala Arg "Arg 



Pro Val Phe Ser 
220 

Lys Thr Pro Glu 
235 

Ala Thr He Val 
250 

Arg Gly Ser Ala 
265 

Asp Gly His Cys 



Thr Gly Gin Pro 
205 

Val Asp Tyr Gly 



Pro Pro Val Pro 
240 

Phe Pro Ser Gly 
255 

Asp Gly Pro Arg 
270 

Ser Trp Pro Leu 
285 



<210> 13 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 13 

gccgaagtca tctggacaag 

<210> 14 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 14 

tctcagtgtg ctggtcacat 

<210> 15 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 15 

caccaccacc aattccaaga 

<210> 16 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 16 

acgtgaccaa ggaagtgaaa gaa 



<210> 17 
<211> 23 
<212> DNA 

<213> Homo sapiens 



20 



20 



20 



23 



<400> 17 

tgccagctct tcaacagaaa cat 



23 
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<210> 18 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 18 

tggcaacgct gtcctgtggt cac 

<210> 19 

<211> 19 

<212> DNA 

<213> Homo sapiens 



23 



<400> 19 

gggccgcaca agttttgat 

<210> 20 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 20 

gcccttgtcc ttgatctgaa ga 



19 



22 



<210> 21 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 21 

cggacagttg gaccctgaga cttcaca 

<210> 22 

<211> 3593 

<212> DNA 

<213> Mus musculus 



27 



<220> 
<221> CDS 
<222> (17) 



(889) 



<400> 22 

agatagttcc caaaac atg agg ata ttt get ggc att ata ttc aca gec tgc 52 

Met Arg He Phe Ala Gly He He Phe Thr Ala Cys 
15 10 



tgt cac ttg eta egg gcg ttt act ate acg get cca aag gac ttg tac 
Cys His Leu Leu Arg Ala Phe Thr lie Thr Ala Pro Lys Asp Leu Tyr 
15 20 25 



100 



gtg gtg gag tat ggc age aac gtc acg atg gag tgc aga ttc cct gta 
Val Val Glu Tyr Gly Ser Asn Val Thr Met Glu Cys Arg Phe Pro Val 
30 35 40 



148 



gaa egg gag ctg gac ctg ctt gcg tta gtg gtg tac tgg gaa aag gaa 
Glu Arg Glu Leu Asp Leu Leu Ala Leu Val Val Tyr Trp Glu Lys Glu 
4 5 50 55 "* 60 



196 



gat gag caa gtg att cag ttt gtg gca gga gag gag gac ctt aag cct 
Asp Glu Gin Val He Gin Phe Val Ala Gly Glu Glu Asp Leu Lys Pro 
65 70 75 



244 
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cag cac age aac ttc agg ggg aga gec teg ctg cca aag gac cag ctt 292 
Gin His Ser Asn Phe Arg Gly Arg Ala Ser Leu Pro Lys Asp Gin Leu 
80 85 ~ 90 

ttg aag gga aat get gee ctt cag ate aca gac gtc aag ctg cag gac 340 
Leu Lys Gly Asn Ala Ala Leu Gin lie Thr Asp Val Lys Leu Gin Asp 
95 100 105 

gca ggc gtt tac tgc tgc ata ate age tac ggt ggt gcg gac tac aag 388 
Ala Gly Val Tyr Cys Cys lie lie Ser Tyr Gly Gly Ala Asp Tyr Lys 
110 115 120 

cga ate acg ctg aaa gtc aat gee cca tac cgc aaa ate aac cag aga 436 
Arg lie Thr Leu Lys Val Asn Ala Pro Tyr Arg Lys lie Asn Gin Arg 
125 130 135 140 

att tec gtg gat cca gee act tct gag cat gaa eta ata tgt cag gee 484 
lie Ser Val Asp Pro Ala Thr Ser Glu His Glu Leu lie Cys Gin Ala 
145 150 155 

gag ggt tat cca gaa get gag gta ate tgg aca aac agt gac cac caa 532 
Glu Gly Tyr Pro Glu Ala Glu Val lie Trp Thr Asn Ser Asp His Gin 
160 165 170 

ccc gtg agt ggg aag aga agt gtc ace act tec egg aca gag ggg atg 580 
Pro Val Ser Gly Lys Arg Ser Val Thr Thr Ser Arg Thr Glu Gly Met 
175 180 185 

ctt etc aat gtg ace age agt ctg agg gtc aac gee aca gcg aat gat 628 
Leu Leu Asn Val Thr Ser Ser Leu Arg Val Asn Ala Thr Ala Asn Asp 
190 195 200 

gtt ttc tac tgt acg ttt tgg aga tea cag cca ggg caa aac cac aca 676 
Val Phe Tyr Cys Thr Phe Trp Arg Ser Gin Pro Gly Gin Asn His Thr 
205 210 215 220 

gcg gag ctg ate ate cca gaa ctg cct gca aca cat cct cca cag aac 724 
Ala Glu Leu lie lie Pro Glu Leu Pro Ala Thr His Pro Pro Gin Asn 
225 230 235 



agg act cac tgg gtg ctt ctg gga tec ate ctg ttg ttc etc att gta 772 
Arg Thr His Trp Val Leu Leu Gly Ser lie Leu Leu Phe Leu lie Val 
240 245 250 

gtg tec acg gtc etc etc ttc ttg aga aaa caa gtg aga atg eta gat 820 
Val Ser Thr Val Leu Leu Phe Leu Arg Lys Gin Val Arg Met Leu Asp 
255 260 265 

gtg gag aaa tgt ggc gtt gaa gat aca age tea aaa aac cga aat gat 868 
Val Glu Lys Cys Gly Val Glu Asp Thr Ser Ser Lys Asn Arg Asn Asp 
270 275 280 

aca caa ttc gag gag acg taa gcagtgttga accctctgat cgtcgattgg 919 
Thr Gin Phe Glu Glu Thr 
285 290 

cagcttgtgg tctgtgaaag aaagggecca tgggacatga gtccaaagac tcaagatgga 979 
acctgaggga gagaaccaag aaagtgttgg gagaggagee tggaacaacg gacatttttt 1039 
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ccagggagac 


actgctaagc 


aagttgccca 


tcagtcgtct 


tgggaaatgg 


attgagggtt 


1099 


cctggcttag 


cagctggtcc 


ttgcacagtg 


accttttcct 


ctgctcagtg 


ccgggatgag 


1159 


agatggagtc 


atgagtgttg 


aagaataagt 


gccttctatt 


tattttgagt 


ctgtgtgttc 


1219 


tcactttggg 


catgtaatta 


tgactggtga 


attctgacga 


catgatagat 


cttaagatgt 


1279 


agtcaccaaa 


ctcaactgct 


gcttagcatc 


ctccgtaact 


actgatacaa 


gcagggaaca 


1339 


cagaggtcac 


ctgcttggtt 


tgacaggctc 


ttgctgtctg 


actcaaataa 


tctttatttt 


1399 


tcagtcctca 


aggctcttcg 


atagcagttg 


ttctgtatca 


gccttatagg 


tgtcaggtat 


1459 


agcactcaac 


atctcatctc 


attacaatag 


caaccctcat 


caccatagca 


acagctaacc 


1519 


tctgttatcc 


tcacttcata 


gccaggaagc 


tgagcgacta 


agtcacttgc 


ccacagagta 


1579 


tcagctctca 


gatttctgtt 


cttcagccac 


tgtcctttca 


ggatagaatt 


tgtcgttaag 


1639 


aaattaattt 


aaaaactgat 


tattgagtag 


cattgtatat 


caatcacaac 


atgccttgtg 


1699 


cactgtgctg 


gcctctgagc 


ataaagatgt 


acgccggagt 


accggtcgga 


catgtttatg 


1759 


tgtgttaaat 


actcagagaa 


atgttcatta 


acaaggagct 


tgcattttag 


agacactgga 


1819 


aagtaactcc 


agttcattgt 


ctagcattac 


atttacctca 


tttgctatcc 


ttgccataca 


1879 


gtctcttgtt 


ctccatgaag 


tgtcatgaat 


cttgttgaat 


agttctttta 


ttttttaaat 


1939 


gtttctattt 


aaatgatatt 


gacatctgag 


gcgatagctc 


agttggtaaa 


accctttcct 


1999 


cacaagtgtg 


aaaccctgag 


tcttatccct 


agaacccaca 


taaaaaacag 


ttgcgtatgt 


2059 


ttgtgcatgc 


ttttgatccc 


agcactaggg 


aggcagaggc 


aggcagatcc 


tgagctctca 


2119 


ttgaccaccc 


agcctagcct 


acatggttag 


ctccaggcct 


acaggagctg 


gcagagcctg 


217 9 


aaaaacgatg 


cctagacaca 


cacacacaca 


cacacacaca 


cacacacaca 


cacacacacc 


2239 


atgtactcat 


agacctaagt 


gcaccctcct 


acacatgcac 


acacatacaa 


ttcaaacaca 


2299 


aatcaacagg 


gaattgtctc 


agaatggtcc 


ccaagacaaa 


gaagaagaaa 


aacaccaaac 


2359 


cagctctatt 


ccctcagcct 


atcctctcta 


ctccttccta 


gaagcaacta 


ctattgtttt 


2419 


tgtatataaa 


tttacccaac 


gacagttaat 


atgtagaata 


tatattaaag 


tgtctgtcaa 


2479 


tatatattat 


ctctttcttt 


ctttcttcct 


ttctttcttt 


ctttctttct 


ttctttcttt 


2539 


ctttctttct 


ttctttcttt 


cttccttcct 


tccttccttc 


cttccttcct 


tccttccttt 


2599 


ctttctttct 


ttcttttttt 


ctgtctatct 


gtacctaaat 


ggttgctcac 


tatgcatttt 


2 659 


ctgtgctctt 


cgcccttttt 


atttaatgta 


tggatattta 


tgctgcttcc 


agaatggatc 


2719 


taaagctctt 


tgtttctagg 


ttttctcccc 


catccttcta 


ggcatctctc 


acactgtcta 


2779 


ggccagacac 


catgtctgct 


gcctgaatct 


gtagacacca 


tttataaagc 


acgtactcac 


2839 


cgagtttgta 


tttggcttgt 


tctgtgtctg 


attaaaggga 


gaccatgagt 


ccccagggta 


2899 
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cactgagtta 


ccccagtacc 


aagggggagc 


cttgtttgtg 


tctccatggc 


agaagcaggc 


2959 


ctggagccat 


tttggtttct 


tccttgactt 


ctctcaaaca 


cagacgcctc 


acttgctcat 


3019 


tacaggttct 


cctttgggaa 


tgtcagcatt 


gctccttgac 


tgctggctgc 


cctggaagga 


3079 


gcccattagc 


tctgtgtgag 


cccttgacag 


ctactgcctc 


tccttaccac 


aggggcctct 


3139 


aagatactgt 


tacctagagg 


tcttgaggat 


ctgtgttctc 


tggggggagg 


aaaggaggag 


3199 


gaacccagaa 


ctttcttaca 


gttttccttg 


ttctgtcaca 


tgtcaagact 


gaaggaacag 


3259 


gctgggctac 


gtagtgagat 


cctgtctcaa 


aggaaagacg 


agcatagccg 


aacccccggt 


3319 


ggaaccccct 


ctgttacctg 


ttcacacaag 


cttattgatg 


agtctcatgt 


taatgtcttg 


3379 


4-4-4— /t +- a 4— /t -a —\ 

LLLy LaLyad 


gut-uaagaaa 


at at cgggt t 


gggcaacaca 


4-4-^4- -» 4- 4- 4- -. 4- 

ttctatttdt 


j.-.i.i.i.f -i 4- 4- 


O /I O Q 

o 4 o y 


tgaaatctta 


atgccatctc 


atggtgttgg 


attggtgtgg 


cactttattc 


ttttgtgttg 


3499 


tgtataacca 


taaattttat 


tttgcatcag 


attgtcaatg 


tattgcatta 


atttaataaa 


3559 


tatttttatt 


tattaaaaaa 


aaaaaaaaaa 


aaaa 






3593 



<210> 23 
<211> 290 
<212> PRT 

<213> Mus musculus 
<400> 23 

Met Arg lie Phe Ala 
1 5 

Arg Ala Phe Thr lie 
20 

Gly Ser Asn Val Thr 
35 

Asp Leu Leu Ala Leu 
50 

He Gin Phe Val Ala 
65 

Phe Arg Gly Arg Ala 
85 

Ala Ala Leu Gin He 
100 

Cys Cys He He Ser 
115 

Lys Val Asn Ala Pro 
130 

Pro Ala Thr Ser Glu 
145 



Gly He He Phe Thr 
10 

Thr Ala Pro Lys Asp 

25 

Met Glu Cys Arg Phe 
40 

Val Val Tyr Trp Glu 
55 

Gly Glu Glu Asp Leu 
70 

Ser Leu Pro Lys Asp 
90 

Thr Asp Val Lys Leu 
105 

Tyr Gly Gly Ala Asp 
120 

Tyr Arg Lys lie Asn 
135 

His Glu Leu He Cys 
150 



Ala Cys Cys His Leu Leu 
15 

Leu Tyr Val Val Glu Tyr 
30 

Pro Val Glu Arg Glu Leu 
45 

Lys Glu Asp Glu Gin Val 
60 

Lys Pro Gin His Ser Asn 
75 80 

Gin Leu Leu Lys Gly Asn 
95 

Gin Asp Ala Gly Val Tyr 
110 

Tyr Lys Arg He Thr Leu 
125 

Gin Arg He Ser Val Asp 
140 

Gin Ala Glu Gly Tyr Pro 
155 160 
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Glu Ala Glu Val lie Trp Thr Asn Ser Asp His Gin Pro Val Ser Gly 
165 170 175 

Lys Arg Ser Val Thr Thr Ser Arg Thr Glu Gly Met Leu Leu Asn Val 
180 185 190 

Thr Ser Ser Leu Arg Val Asn Ala Thr Ala Asn Asp Val Phe Tyr Cys 
195 200 205 

Thr Phe Trp Arg Ser Gin Pro Gly Gin Asn His Thr Ala Glu Leu lie 
210 215 220 

lie Pro Glu Leu Pro Ala Thr His Pro Pro Gin Asn Arg Thr His Trp 
225 230 235 ' 240 

Val Leu Leu Gly Ser lie Leu Leu Phe Leu lie Val Val Ser Thr Val 
245 250 255 

Leu Leu Phe Leu Arg Lys Gin Val Arg Met Leu Asp Val Glu Lys Cys 
260 265 270 

Gly Val Glu Asp Thr Ser Ser Lys Asn Arg Asn Asp Thr Gin Phe Glu 
275 280 - 285 

Glu Thr 



290 



